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Abstract 
Fiscal convergence has been and still is one of the main long term objectives of the European Union. However, between the 
effects of the global financial crisis and the addition of several new Member States over the last decade, the issue arises of 
whether this objective is still achievable. This study focuses on finding evidence of tax convergence between the 28 
Member States of the European Union using the fiscal pressure to quantify the level of taxation. The research results are 
based on sigma-convergence analysis using the coefficient of variation and the Gini index, with data for the period between 
1965 and 2012. 
 
© 2015 Published by Elsevier Ltd. Selection and peer review under responsibility of Emerging 
Markets Queries in Finance and Business local organization. 
 
Keywords: tax convergence; taxation; sigma-convergence; European Union 
1. Introduction 
One of the main tools that every government has at its disposal in order to influence the economy is the 
fiscal policy. And one of the major parts of the fiscal policy regards taxation. Taxes are vital for any country 
because they provide most of the income a national budget relies on. 
Many governments use taxation measures in order to boost investments, production of local and national 
goods, or employment. In the European Union, this leads to fiscal competition among the Member States and, 
subsequently, to companies migrating from one country to another. In order to minimize the negative effects of 
tax competition, the European Union has long established fiscal convergence as one of its long term objectives. 
Decisive steps towards achieving this objective have already been made in the area of indirect taxation. 
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However, doing the same with direct taxes seems to prove a much more challenging undertaking for the 
policy makers. This leads to an ever increasing interest in European taxation and raises the question of whether 
or not there is fiscal convergence among the Member States of the European Union.  
2. Literature Review 
Fiscal convergence, especially when it regards the European Union, is currently one of the most debated and 
researched topics in the area of international taxation. However, not all the specialists define fiscal convergence 
in the same way. For most of them (De Bandt and Mongelli, 2000, Blot and Serranito, 2006, Kocenda et al., 
2008), fiscal convergence means converging towards the Maastricht criteria. Others (Esteve et al., 2000, 
Sosvilla et al., 2001, Zodrow, 2003, Delgado, 2006, Kemmerling, 2010, Delgado and Presno, 2011) view fiscal 
convergence in terms of tax convergence and they use the tax burden to define taxation in each country of 
interest.  
This second category of authors presents special interest for the current research. Esteve et al., 2000 use both 
sigma and beta convergence and find evidence of tax burden convergence for the values registered during the 
period from 1967 and 1994. Sosvilla et al., 2001 use sigma convergence based on the standard deviation as 
well as beta-convergence. They examine the level of tax burden convergence for the EU15 using data from 
1967 to 1995 and conclude that tax convergence was achieved from 1967-1974 and from 1984 to 1995. 
Delgado, 2006 studies the convergence of the tax mix using sigma, beta and gamma convergence. The study is 
based on data for the time period between 1965 and 2003. The results show strong evidence of fiscal 
convergence for the period between 1975 and 1990.  
Some authors (Gemmel and Kneller, 2003) combine the two previously mentioned approaches and regard 
fiscal convergence from a three dimensional perspective: (1) convergence of the level of taxation and the type 
of taxes used, (2) public expenditure and (3) the fiscal deficit. Gemmel and Kneller, 2003 focus on the impact 
of these three components on the economic growth rate. The database includes ten EU Member States and 
values for the research variables for a time period between 1970 and 1995, divided into sub-periods of 5 years 
each. They also use the Gini index for the sigma-convergence analysis they undertake in their study. 
The current study aims to expand and complete the existing research in the area of fiscal convergence. The 
approach is based on sigma-convergence calculated for two different dispersion measures, the coefficient of 
variation and the Gini index. The database is more extensive than those used in previous research, as it includes 
all the current 28 Member States of the European Union. Also, the time period is extensive, extending from 
1965 to 2012, as this is the most recent information available as far as the overall tax burden in concerned. 
3. Research Methodology  
The database used in the current study contains information regarding the overall tax burden for each of the 
28 Member States of the European Union. The overall tax burden in calculated as the percentage of overall tax 
income in the GDP, including social contributions. The database is made up of three sections. The first section 
contains information for the EU15 for the time period between 1965 until 1994. The second section offers data 
regarding the EU27 for the years between 1995 and 2001, and the third section, which contains information 
regarding the period between 2002 and 2012, focuses on all the 28 current Member States of the European 
Union. 
The year 1965 was selected as the beginning of the target period for this study because this is the earliest 
data available for values regarding the overall tax burden. Most of the 12 Member States that joined the EU in 
2004 and 2007 became applicants for membership in either 1995 or 1996; therefore any data previous to this 
year is irrelevant as for as fiscal convergence in concerned. Regarding the EU28, Croatia only joined the 
European Union in 2013, but it applied for membership in 2003 and therefore, for an analysis of fiscal 
convergence trends, data from 2002 regarding this country is entirely relevant. 
While compiling the information in the database, it was necessary to use values for the overall tax burden 
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taken from both the Eurostat online database and the OECD online database, as neither of them alone covered 
the entire time period or the whole geographical span necessary for the current study. The data was arranged by 
year and country, starting with the founding members of the European Union (Belgium, the Netherlands, 
Luxembourg, France, Italy, and Germany) and finishing with the newest Member State (Croatia). All the 
information regarding the overall tax burden represents annual values. 
In order to proceed with the analysis of tax convergence in the European Union, the overall tax burden was 
considered to be the best indicator to define the entire tax system of a Member State. Therefore, in the current 
study, convergence of the tax burden among Member States will be assimilated with fiscal convergence in the 
European Union. 
One of the most popular methods used to determine whether convergence tendencies exist or not is sigma-
convergence. Sigma-convergence can be analysed based on a number of indicators that measure dispersion. In 
the current study, two such indicators are used: the coefficient of variation (CV) and the Gini index. Using the 
coefficient of variation (CV) represents the traditional and most commonly used approach to sigma-
convergence, while the Gini index approach will be used to see if the first results are confirmed or not. Both the 
coefficient of variation and the Gini index are calculated for each year of the time period. 
The calculus based of the coefficient of variation uses equation (1). However, the method used is not 
entirely the traditional one, as the number of state considered in the analysis varies throughout the time period 
as follows: 15 states for the period between 1965 and 1994, 27 states for the period between 1995 and 2001, 
and 28 states for the period between 2002 and 2012. In equation (1) n is the number of objects (Member 
States), i represents each of the Member States considered, Y represents the overall fiscal pressure, and  is the 
annual average tax burden. 
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In order to confirm the sigma-convergence results obtained using the variation coefficient, the Gini index 
will also be used in order to establish if there is evidence of fiscal convergence among the EU Member States. 
The Gini index, also known as the Gini coefficient, was first introduced by and subsequently named after the 
Italian statistician Gini, 1912. It represents a statistical measure of dispersion and was initially used to analyse 
the distribution of income throughout a nation at the level of its residents. The Gini index takes values between 
0 and 1, where 0 represents perfect equality and 1 represents maximum inequality. In the current study, the 
Gini index will be used to measure sigma-convergence of taxation among the Member States of the European 
Union. Therefore, a decrease of the value attached to the Gini coefficient from one year to the next will show 
evidence of fiscal convergence, while an increase of the index will be an indication of lack of fiscal 
convergence. The Gini index is calculated according to equation (2). 
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For equation (2), n represents the number of EU Member States, Y is the overall annual tax burden and i 
represents the rank of the respective Member State in a ascending classification of all the Member States 
according to the value of the registered tax burden (Yi  Yi+1). 
 
4. Research Results 
Based on the research methodology presented previously, the coefficient of variation was calculated for each 
year in the established time period and the results are presented in Figure 1 using a blue line (the one on the top 
part of the chart). Overall, there is a slight descending trend for the CV which leaves the discussion on the 
existence of tax convergence wide open. The average annual convergence rate for the whole period is 0.49%. 
The value is small and does not allow a firm conclusion regarding the existence of fiscal convergence for the 
entire time period. 
However, if we consider shorted time periods, the conclusion can be more specific. For instance, the CV 
decreases steadily from 1980 to 1993 which leads to the conclusion that the taxation systems of the Member 
States converged during this period. The trend is reversed until 1997, perhaps due to the fact that more 
countries were added into the database at this point in the analysis to show the successive stages of expansion 
of the European Union.  
Perhaps one of the most interesting observations based on Figure 1 is the renewal of the descending trend 
for the period between 1997 and 2008, in spite of the fact that Croatia was added to the database starting with 
2002. This information points to the conclusion that tax convergence existed among Member States until 2008. 
Unfortunately, the trend reversed again after 2008, in large part due to the effects of the worldwide financial 
crisis which pushed the EU Member States to adopt fiscal measures meant to counteract the negative effects of 
the crisis, even if these were not in line with the overall tax convergence objectives set by the European Union.  
 
 
Fig. 1. Sigma-convergence for taxation in the EU (1965-2012) 
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The results for the sigma-convergence analysis based on the Gini index are also presented in Figure 1, with a 
red line (the one on the lower part of the chart). There are striking similarities between the results obtained 
using this new measure for dispersion and the results obtained using the coefficient of variation. The time 
periods during which the index shows a descending trend are the same one established previously for the 
coefficient of variation.  
Furthermore, even the minimum and maximum values for both coefficients were registered in the same 
years, as shown in Table 1. The maximum value for both coefficients was registered in 1974, making this the 
years with the most diversity in the area of taxation between the Member States. At the opposite end of the 
spectrum, the minimum value for both coefficients was registered in 2007 which means that tight before the 
start of the financial global crisis, the level of fiscal convergence among Member States was the highest ever 
achieved. 
 
Table 1. Maximum and minimum values for the CV and the Gini index 
 
CV Gini 
Valoare Anul Valoare Anul 
Max 0.257721 1974 0.143455 1974 
Min 0.143927 2007 0.081747 2007 
 
Figure 1 clearly shows that both coefficients follow the same evolution throughout the analyzed time period. 
Even in the recent years, starting with 2008, both seem to have stagnated, with a slight increase in 2012. 
Unfortunately, an increasing tendency means that, when it comes to taxation, the EU Member States are 
currently drifting further apart instead of converging. 
5. Conclusions 
The current study is a sigma-convergence based analysis of taxation trends in the European Union, for a 
time period between 1965 and 2012. It includes all the 28 current Member States and it is based on the most 
recent data available for each Member State. The study uses the overall tax burden as a proxy for each national 
taxation system. The calculi were done using two distinct measures for dispersion: the coefficient of variation 
and the Gini index. The results were similar in both situations, which only solidify our conclusions. After using 
sigma-convergence analysis, we can conclude that there were several tax convergence periods for the EU 
Member States, the most recent one starting in 1997 and ending in 2008. The peak of fiscal convergence was 
achieved in 2007, right before the trend reversed. The inclusion of 12 new states in the database starting with 
1995 lead to a break in the fiscal convergence trend, but the further addition of Croatia to the database in 2002 
did not have the same effect. All in all, the Gini index results fully support and confirm the conclusion drawn 
based on the coefficient of variation. 
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